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INTRODUCTION
Abscission is the severing of parts of plants from the parent 
plants by the separation or rupturing of a layer of cells across 
the abscission zone. Bud scales* inflorescences, petals, fruits, 
leaves, leaflets, cotyledons and segments of woody stems of some 
species may be detached from the parent plant by abscission.
Abscission of leaves generally occurs at their cint of 
attachment to the stem. Leaf abscission is especially charac­
teristic of woody dicotyledons and gymnosperms but also occurs in 
some herbaceous species such as Coleus, Begonia and Fuchsia. In 
most herbaceous species* however, the leaves are retained even 
after they die, or until the death of the entire shoot system* 
and then are lost only by decay or by mechanical disruption from 
the plant•
Leaf abscission often occurs in three stages, 1) formation 
of an abscission layer 2) separation of the base of the leaf or 
petiole from the stem and 3) formation of a layer of cells with 
inner walls euberized and outer walls lignified which prevents 
desiccation of the tissues under the leaf scar. Subsequently other 
layers of corky cells develop below this and eventually coalesce 
with the periderm of the stem proper (Gawadi and Avery, 19>0).
The abscission layer may be differentiated weeks or even 
months before leaf-fall occurs. Typically it develops as a 
transverse zone, several cells thick* of parenchymatous cells at 
the base of the petiole.
Gawadi and Avery (1930) state that the abscission layer has
—X-*
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no causal relationship to leaf fall, but is a forerunner of the 
protective tissue which forms the leaf scar. They state that 
some plants such as Euphorbia, Gossy iuci and Capsicum which nor­
mally form an abscission layer prior to abscission can be induced 
to absciss before the formation of such a layer, vhiile other 
plants such as Kicotiana normally do not absciss although there 
is sometimes some of the layer formed.
Abscission proper results from dissolution of the middle 
lamella and perhaps also the cellulose wall of these parenchyma­
tous cells, followed by snapping off of the vascular elements 
under mechanical pressure. The principal chemical changes are 
given by Sampson (191&) as the conversion of insoluble cellulose 
into pectose which is further transformed to pectin and pectic 
acid in excess over available calcium. Itore recent workers have 
proposed that cell plasticity and hence cell elongation is in­
creased by méthylation which reduces the number of carboxyl groups 
which may be cross-linked by divalent cations. Some workers have 
found that auxin speeds méthylation (Ordin et al, 1957) or acéty­
lation (Nance, 1955)» Adamson (195&) postulated that auxin 
reduces déméthylation by the auxin-mediated binding of the enzyme 
pectin methylesterase (PitB). The results of Osborne (195&), on 
the other hand, indicate that treatment with auxins can maintain 
or increase the measurable activity of HIE; during abscission.
Abscission of leaves, flowers and fruits is known to be 
accelerated or retarded by many factors including light intensity, 
photoperiod, temperature, water, mineral nutrients, carbohydrates.
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auxins, oxygen, carbon dioxide, anesthetics, mechanical injury, 
insects, senescence and diseases such as Omphalia. which defoliates 
coffee plants apparently through production of an auxin-inactiva­
ting enzyme (seçt̂ ira, 1934),
The first indication that abscission of leaves may be con­
trolled by auxin was given by Laibach (La Rue, 193^), who showed 
that pollinia of orchids, applied to the distal cut end of a 
petiole, inhibited abscission of the petiole. Orchid pollinia 
were known to contain auxin, and La Rue (193&) reported that the 
addition of auxin in the form of indoleacetic acid ( lA A )  delayed 
abscission, heyers (1940)* using Coleus, showed that those leaves 
which normally stayed longest on the plant were also those which 
gave the greatest amount of diffusible auxin, that removal of the 
leaf blade greatly accelerated petiolar abscission, and that the 
application of lAA to the debladed p/etiole inhibited abscission 
as well as did the presence of the leaf blade.
i'lany other worxers have succeeded in inhibiting abscission 
of decapitated stems and petioles by the use of synthetic hormones 
(i{raus, 1939; Beal, 1943; Gardner, 1943)* and witnin the past few 
years synthetic plant growth hormones have provided a means for 
retarding abscission in certain commercial plants.
many compounds have been found to have auxin activity, the 
basic requirements for chemical structure are; a) an unsaturated 
ring sith an unsaturated bond adjacent to the side chain, b) an 
acid side-chain with an even number of carbon atoms, and c) the 
side chain must project out of the plane of the ring (Leopold,1933).
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Addicott and Lynch (1951) showed that lAA retarded abscission 
in proportion to concentration when applied distally to the ab­
scission layer, but that it accelerated abscission when applied 
proxinally. Shoji et al (1951) found that leaflets of beans nor­
mally contained more auxin than did the stalks, but at the ap­
proach to abscission the concentration of auxin in the leaflets 
fell to that of the stalks. The distal/proximal gradient theory 
was suggested by Addicott et al (1955) who proposed that the auxin 
gradient across the abscission zone regulates the onset and rate 
of abscission; that abscission does not occur in healthy tissue
where the ratio is , but only after a fall in thelow proxis' l ' '
distal auxin and hence a lowering of the .--r ratio. ̂ proximal
However, the work of Gauer and Leopold (1955) and Biggs and 
Leopold (1957) I95S) su.,;:yorts a different theory, that the action 
of auxin is directly on the abscission zone and is of the two- 
phase type, with low concentrations accelerating and high con­
centrations inhibiting abscission. They proposed that the dif­
ferences between responses to proximal and distal applications can 
be explained as due to polar transport from distal to proximal, 
without necessity of an auxin gradient involvment. Such a dual 
role of auxin in either promoting or inhibiting abscission is 
closely analogous to the dual effects of auxin in such phenomena 
as water uptake, respiration, protoplasmic streaming and growth 
itself (Gauer and Leo .old, 1955).
Eossetter and Jacobs (1953) found that intact leaves speeded 
abscission of nearby debladed petioles, but thought that the
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-5-
substance that caused this effect was not auxin, but was balanced 
against auxin which slows abscission.
Osborne (1955) found that extracts from senescent leaves in 
agar speeded abscission of explants when applied either distally 
or proximally.
Abscission in virus-infected plants was chosen for this study 
because infection with virus is a most convenient way of lowering 
the auxin content of the plant (lavillard, 1957) and of causing 
abscission. In ordinary varieties of the _e per _lant Capsicum 
frutescens L. , Tobacco Mosaic Virus (ihIV) infection becomes 
systemic and there is iiiottling, chlorosis of young leaves, a pro­
longed period of reduced growth rate for the plant as a whole, 
sometimes partial defoliation and in time î any mottled and distor­
ted new leaves are formed. In the variety pinisan, genotype LL, 
however, the infection of the inoculated leaf or cotyledon remains 
localised in small necrotic lesions, no virus may be recovered 
from the green areas between the lesions, cr uninoculated
parts of the plant. The plant eliminates the virus prom̂ .tly by 
abscission of the infected leaf cr cotyledon a/n grows essentially 
as a normal plant (holmes, 1954, 1957)' In the other plant used, 
fhysalis floridana L., infection becomes systemic wifcn symptoms 
similar to these of the common varieties of pe_,p;cr and with 
partial defoliation.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
PURPOSE OP STUDY 
The purpose of this study is to determine the effects of 
auxin concentration and of the auxin ratio at the ab­
scission zone on the rates of abscission of leaves of Physalls 
and cotyledons of peppers, and on the rate of formation of the ab­
scission zone in pepper cotyledons. The auxin concentration was 
manipulated by infection with T M , application of the auxins 
(naturally-occurring) or KAA (a-naphthylacetic acid), decapitation 
and deblading.
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KATLEIALS AisD m.TaCDS 
l-hysalis seeds were obtained from the Rothansted Experimental 
Station, Harpendon, Herts., England, in 19^G by M. Chessin and 
the pepper seeds from W. H, Greenleaf, of the Alabama lolytechnic 
Institute, School of Agriculture, Agricultural Experiment Station 
System, Auburn, in October 19^7»
Soil used was a mixture of one part i>eat moss, 1)6 parts sand, 
three parts topsoil and about l/500th part ACM Garden Fertiliser 
16:20:0.
The plants were all grown in the greenhouse under normal con­
ditions. pepper seeds were germinated in a hot cupboard at 3b^C, 
and were put into the greenhouse when they were about two inches 
tall and were grown in four inch pots. The minimum temperature 
was l&^C and the maximum approached 33°C.
Aqueous solutions of the potassium salts of KAA and IAÀ were 
made up. A solution of iCCa was added droy by drop to a weighed 
amount of indole-3-acetic acid (Eastman Kodak Co.) or x-&&phthyl- 
acetic acid (Eastman Kodac Co.) with careful stirring until all 
was dissolved. These solutions were then diluted with appropriate 
amounts of distilled water.
Lanolin solutions ox KAA and lAA were also made up. The 
auxins were dissolved in a minimum of ether and this was then 
mixed with lanolin. This solution was heated in a water bath 
until the odor of ether could no longer be detected and then 
diluted with additional lanolin to the required concentration. 
Sufficient petroleum ether was added so that the solution would be
-7-
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fluid enouch to drop from an eye-dropper, but Btill remain viscous 
enough to stay on the plant as a drop (about 0.17 g petroleum 
ether per g lanolin).
For inoculation with TiiV, a leaf of infected Kicotiana
Tabacum L. var. White Burley was ground up, the brei rubbed on a
leaf or cotyledon of the plant to be infected and the leaf or cot­
yledon rinsed with water.
Aqueous solutions of auxins were sprayed on the plants with 
a hand atomiser to the drip stape on every leaf. Lanolin solu­
tions were dropped onto the leaf or cotyledon from an eye dropper, 
one drop, approximately 0.03 giw per leaf or cotyledon.
The number of leaves absciesed was tested periodically by 
giving the peppers a sharp tap with a pencil and the Physalis a 
shake and counting the number of fallen leaves or cotyledons.
Peppers were decapitated by cutting the stem above the point
of attachment of the cotyledons so that no growing pioints or 
leaves were left above the cotyledons.
Sections were fixed in F.A.A., dehydrated in an ethanol - 
tertiary butyl alcohol series, infiltrated with paraffin oil and 
paraffin and embedded in paraffin. They were sectioned on
a microtome at 10 - 13m/< and stained with safranin and fast green.
The experiments are arranged in four sections for ease of 
presentation.
SECTION I Rates of abscission of leaves of Physalis inoculated 
with TiW and sprayed with aqueous solutions of KAA and lAA.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Experiment 1 - The seeds were planted on Dec. l6, 1957 and 
the plants were inoculated and sprayed on Mar. 18. Concentrations 
used were 10,000, 1,000, ICO, 10, 1 and 0 ppm. By Apr. 5» plants 
which had been sprayed with concentrations of 10,000 and 1,000 ppm 
KAA and 10,000 ppm lAA were deformed and dying. These concentra­
tions were not used in future experiments. No signs of infection 
were apparent by Apr. 3» eo the intact plants were re-inoculated. 
The experiment continued for 103 days until July 17* the plants 
were resprayed on Â .r. 13, Apr. 29, May 13 and June 16. Counts 
of the numbers of abscissed leaves were made every few days.
Experiments 2A & 2B - The Physalis for these two experiments 
were planted on A,r. 2, I938* Concentrations of 0.1, 1, 10 and 
100 ppm KAA and lAA and 1000 ppra lAA were used. The plants for 
experiment 2A were inoculated on May 24 and the experiment con­
tinued until Aug. 6, a period of 74 days, they were sprayed on 
June 12, June 26, July 11 and July 28. The plants for experiment 
2B were inoculated on June l4 and the experiment continued until 
August 6, a period of 3^ days, they were sprayed on June 2b,
July 10 and July 29. Counts of the numbers of abscissed leaves 
were made every few days.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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TABLE I
KUIiBEH OF PLANTS USED
Experiment lAA (ppm) NAA .. No Auxinnumber 0.1 1 10 100 10G(1 0.1 1 10 100
Plants
Infected
1 0 4 4 5 0 4 5 4 6
2A 4 4 4 4 4 4 4 4 4 4
2B 6 7 6 7 7 6 7 7 7 6
Totals 10 15 15 15 16 10 15 16 15 16
Controls 
not inoc’c 
2A 
2B
{■in. ..........  — ....... .... .
1
1 1
2
1
____
1 2
2
The statistical analysis of this section v;as made according 
to chapter four in Statistical Methods (Snedecor, 1946)* the T 
table was used to find the P values for the differences between 
the sample means. P value is the probability that a greater dif­
ference than that observed would occur by chance.
SECTION II Rates of abscission of cotyledons of peppers infected 
with TMV, with lAA and NAA applied in lanolin solutions.
Experiment 3A was designed to show whether there would be any 
difference in rate of abscission of opposite cotyledons when 
10,000 ppm (1%) lAA was applied to one cotyledon of each pair and 
also to show if decapitation of the plants would affect the sensi­
tivity of the test because of the lower level of auxin in the de­
capitated plants. The plants were 35 days old; days to abscission 
were counted.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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Expériment 4A - One per cent lAA or HAA In lanolin was ap­
plied to one cotyledon of each pepper plant in order to compare 
the rates of abscission of the cotyledons to which auxin was ap­
plied and the opposite cotyledon. This experiment was repeated on 
three portions of one lot of plants when they had reached the ages 
of 35» 50 and 67 days respectively (May 8, Nay 23 and June 9), and 
a fourth experiment (Aug.l) was run on plants from a different lot, 
when they were 84 days old and the cotyledons were beginning to 
absciss spontaneously. Days to abscission were counted.
Experiment 4B - One per cent lAA or NAA was added to the cut 
tip of inoculated and decapitated peppers to see if the added 
auxins would replace the auxin lost by removal of the growing tip, 
and hence speed abscission. After decapitation all lateral buds 
were removed as they formed. The plants were from the same lot 
as in experiment 4a and the experiment was run in three portions 
at the same time as the corresponding portions of experiment 4a . 
Days to abscission were counted.
Experiment 5A - Plants from the same lot as the Aug. 1 part 
of experiment 4a (84 days old) were decapitated on Aug. 1 and 
treated similarly to those in experiment 4B except that the 
lateral buds were not removed.
Experiment 3B - Other plants from the 84 day old lot of 
peppers were not decapitated but were treated with l?â lAA or NAA 
on one or on both cotyledons of the plants on Aug. 1. Days to 
abscission were counted.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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SECTION III Rates of abscission of leaves and petioles of young 
Physalis plants infected with TliV and treated with lanolin solu­
tions of lAA and NAA.
Experiment 6 - The purjose of the experiment was 1) to in­
vestigate the effect of decapitation on the rate of abscission of 
leaves and debladed petioles, 2) to determine the effect of addi­
tion of lAA and NAA to leaves of intact plants and to leaves and 
cut tips of the stems of decapitated plants.
The Physalis plants had been planted June l6, and were 4^ 
days old at the beginning of the experiment. Controls had one 
leaf rubbed with a brei made from a healthy tobacco leaf and the 
leaf was rinsed with water, paralleling the inoculation procedure. 
Plants were decapitated by cutting off the tops of the stems and 
the blades of all leaves except the one which was inoculated.
When the plants were not decapitated, only one leaf blade was re­
moved from its petiole. When auxin was added to a leaf it was to 
the inoculated leaf- Addition of auxin to either a leaf or cut 
stem was by the same method as had been used in the pepper experi­
ments.
SECTION IV Study of slides of the abscission zones of pepper 
cotyledons.
blides were prepared of the abscission zone of the cotyledons 
of young# medium and older pepper plants at various lengths of
time after inoculation# decapitation and application of auxins.
The purpose was to study the effects of these on the formation of
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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the abscissicn layer and the correlation between layer formation 
and abscission.
lAA and HAA were applied in 1% lanolin solution. Vdien applied 
to intact plants, a drop vjas placed on each cotyledon and when 
applied to decapitated plants a drop was placed on the cut tip of 
the stem.
The plants were from the same lot as in experiment and 
4B and the experiment was run in three portions at the same time 
as the corresponding portions of experiments 4a and 43.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
RESULTS AND ANALYSES 
SECTION I Rates of abscission of leaves of Physalis infected 
with Tf4V and eptayed with aqueous solutions of NAA and lAA.
Experiment 1 - These plants were inoculated on Apr. 3<
GRAPH I
TOTAL LEAVES LOST PER iLANT %hEN SPRAYED hllH NAA
60
40 -
+»caor4
CÛ<D>
20 40 00
Days after inoculation
100
TABLE II
1 VALUES* FOR LEAVES LOST FROM ^LANTS Si PAYED PITH NAA
Concentrations Days after Inoculation
40 60 74 k6 59
1 & 0 0.2 0.2 0.1+
10 & 0 0.2 0.2 0.1 0.02+ 0.05+
100 & 0 0.2 0.2 0.1+ 0.1+ 0.01
100 & 1 0.05 + 1 _J
P values in section I are probabilities that a greater difference 
than that observed between the numbers of leaves lost from plants 
treated with two given auxin concentrations would occur by chance.
*“l4~
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i-lants sprayed with 1 ppm KAA lost fewer leaves than the 
unsprayed from 15 to ?8 days, with P values of 0.2 and 0.1 from hO 
to days. Plants sprayed with 10 ppra NAA lost fewer leaves than 
the unsprayed throughout the experiment, with P values of 0.2 or 
less from 40 days on and showing a significance near the 5̂5 level 
or lower at 88 and 99 days. Those sprayed with 100 ppm KAA lost 
about the same numbers of leaves as those sprayed with 10 ppm ÎÎAA 
throughout the experiment, and fewer than the unsprayed plants, 
with P values decreasing from 0.2 at 40 days and showing a signi­
ficance at the 15. level at 99 days.
2 values are given at 0.;1, 0.02, 0.05» 0.1, 0.2, 0.5, O.A and 0.5» 
A value of 0.01+ means a value between 0.01 and the next value of 
0.02 etc., 0.5+ means a value of O.5 or more.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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GRAPH II
TOTAL LEAVES LOST PER iLAMT WHEN SPRAYED WITH lAA
80
60
4*CQOr4
20
40 ' ^
Duys ax ter inoculation
20 Ü0 100
TA8LB XII
1 VALUES Fei< LLA\Ea LOST FROn XLAnTS SPRAYED WITn lAA
1
Concentrations
Days after inoculation
2:> 1 30 33 60 74 96 1 99
1 & 0 
10 & 0 100 & 0 
lüxo & 0 
1000 & 100
0.5 +
0.2+
0*4+
0.)
0.1+
0.01+
0.1
0,1
0.3
0.5+
<0.01
0.1
0.5+0.02+
0.02
<0.01
0.05-(0.01
0.2
0.01
0.5+
kO.Ol
r ---------
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jL-lants sprayed with 1, 10 and 100 apai lAA loet fenor leaves 
than the unsprnyed froa about 30 to 00 days but the x- values nere 
hifjh. After do days the nuabars of leaves lost from the plants 
sprayed with 10 and 100 ppm I.4A were greater than for the un- 
sprc.yed. the differences being significant at the and IS. levels 
respectively. Hants sprayed with 1000 ppm lilA generally lost 
more leaves than the unsprayed but the P values were generally 
high, and they lost core than those sprayed with luO ppm (and 10 
and 1 ppn) from 20 tc CO days with levels of significance of about 
2S-0 and below.
Ex/erinent 2A
III
TOTAL LLAVIS LOÜT PLAÜT OrlAYüÜ tITh KAA
20
+*ca
ua>
50 30
Days after inoculation
30 60 70
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TABLK IV
1 VALUES FOR LEAVES LOST FROM PLARTS SPRAYED uITL KAA
Days after inoculation
Concentrations
25 50 55 40 50 56 60 74
10 & 0 
100 & 0
100 & 0.1 
100 & 10
.. . ..
0.3+ 0.05+ 0.1+
0.05
0.1
0.01
0.1
0.1+
0.05+ 
<0.01 ,
0.05+
0.02
In general throughout the experiment plants sprayed with 100 
y^m KAA lost fewer leaves than those sprayed with 1 ppm, which 
lost fewer than those sprayed with 0.1 pp , waich in turn lost 
fewer than the uns^rayed. The x values for the difference between 
plants sprayed with 10-. .-p/u KAA and the uns,:rayed mu s near 0.1 
from 35 to days and showed a level of significance of 5" at 30 
days. however, the 1' values for differences between these sprayed 
with 100 ppm and those sprayed with 0.1 yjjùi showed a level of sig­
nificance of about 0.05 or lower from 33 to 36 days; these dif­
ferences are more significant than the differences between those 
sprayed with 100 pp*,. and the uns^rayed, because those s.; rayed with 
0.1 ppm KAA showed much less variation than did the unsprayed.
As the experiment progressed, plants s.-rayed v.itn 10 ppm unexpec­
tedly lost more leaves than all the others. The differences be­
tween those sprayed with 10 and with 100 ppm was significant to 
about the Z- level or below from 56 to days.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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GRAHi IV
TOTAL LEAVES LOST PER ÎLALT WHLii SPRAYED LITE lAA
40
50
> 20
10
40 50
Days to abscission
70
TABLE V
1 VALUES Fop Li JIVES LOST FROE PLAl.TS St-FAYED LITE lAA
Concentrations
Days after inoculation
40 L 5b 1 60 74
1000 & 0 0.2+ 0.1+ 0.02+ <0.01 iO.Ol
Plants sprayed with 0.1 ppra lost slightly fewer leaves than 
the unsprayed throughout the experiment. Thcte with 1, 10 and 100 
ppm lost slightly fewer leaves than the unspiayed to about 50 days.
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Those sprayed with 1000 ppm lAA lost more leaves than the rest 
throughout the experiment with P values for the difference in 
numbers of leaves lost from plants sprayed with 1000 ppm and the 
unsprayed decreasing from 0,2 at hO days to (0,01 at 60 to days.
Experiment 2B - These plants were inoculated on June l4.
GRAPH V
TOTAL LEAVES LOST iER PLANT ÜHEN SPRAYED WITH KAA
40
30 -
<0oI-#
(00
a
lO »
10 20 50
Days after inoculation
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TABLE VI
P VALUES FOR LEAVES LOST FROM PLANTS SPRAYED KITH KAA
Concentrations
Days after inoculation
23 30 33 41 47 32
10 & 0 
10 Sc 1 
100 & 0 100 & 10 0.1 0.02
0.2+
0.1
<0.01<0.01
0.1
0.2
<0.010.02+
0.1
0.1+
<0.01<0.01
0.3
0.30.02+0.1
Plants sprayed with 100 ppm KAA lost fewer leaves than those 
sprayed with 10 ppm NAA throughout the experiment, and the diffe­
rence was significant to below the yjo level from 35* to 4? days. 
Those sprayed with 10 ppra lost fewer than the unsprayed through­
out most of the experiment with the f values 0*2 or lower from 35 
to 47 days. The decrease in number of leaves lost by those 
sprayed with 100 ppm below the unsprayed was significant to below 
the 35c level from 30 to 32 days.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
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GRAPH VI
TOTAL LEAVES LOST PER PLANT VvHEN SPRAYED V vIT H  lA A
40
5 20
10
4030
inoculation
20
Days after
10
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TABLE VII
P VALUES FOR LEAVES LOST FROM PLANTS SPRAYED WITH lAA
Days after inoculation
w O XIC 9IX V17A V XO Xi o
25 50 35 4l 47 52
1 & 0 
1000 & 0 <0.01 0.05
0.02+
0.1
0.01
0.4
0.02
0.03+
0.03
0.02+
Plants sprayed with, 1 ppm lAA lost fewer leaves than those 
sprayed with 0.1 ppm which in turn lost fewer than the unsprayed 
from about 35 to 49 days. The numbers of leaves lost from plants 
sprayed with 1 ppm lAA were lower than the numbers lost from the 
unsprayed giants to the 39̂ level or below from 35 to 32 days.
The numbers of leaves lost from plants sprayed with 10 and 100 
ppm were nearly the same as from unsprayed plants throughout the 
experiment. Plants sprayed with 1000 ppm lost more leaves than 
the unsprayed throughout the experiment and the differences were 
significant to about the 39o level or below at 23$ 30$ 4? and 32 
days*
The results for experiments 2A and 2B for plants sprayed with 
O.lppm NAA and lAA were combined and analyzed together, and the 
rest of the results for experiments 1$ 2A and 2B were analysed to­
gether as though they had been a single experiment.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
—24-
GRAPH VII
AVERAGE OF TOTAL LEAVES LOST PER PLANT FROM EXPERIMENTS 2A and 2B 
WHEN SPRAYED WITH 0.1 PPM KAA AND lAA
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OBû PU VIII
AVERAGE OF TOTAL LEAVES LOST 1ER JIAMI FROM EXFEEIMBRTS 1, 2A & 2B
WHEN SPRAYED WITH KAA
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TABLE VIII
P VALUES FOR LEAVES LOST FROM PLANTS FROM EXPERIi'ffiKTS 1, 2A & 2B
SPRAYED LITE NAA
Concentrations
Days after inoculation
20 25 30 55 40 47 52
1 & 0
10 & 0
100 & 0 
10 & 0
0.2
0.02
0.02+
0.5+
0.50.05
0.1
0.5+
0.2+
Q.Oli
:0.01
0.5
0.4+
0.02+fo.oi
0.01
0.50.024<0.01
0.01
0.2+
0.1
;o.oi
fO.Ol
0.5+
0.50.02
0,1
From 25 days on, plants sprayed witii 100 ppm KAA lost fewer 
leaves than those sprayed with 10 ppm which lost fe^er than those 
sprayed with 1 ppm which lost fewer than the unsprayed. Those s 
sprayed with O.lppm lost very nearly the same as the unsprayed
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throughout the experiment. The decrease in leaves lost by those 
sprayed with 100 ppm below those sprayed with 10 ppm was signifi­
cant to the 1% level from 55 to 4? days. The decrease in leaves 
lost by those sprayed with 100 ppm below the unsprayed was signi­
ficant to near the 2% level or below at 20 days and from 50 to 52 
days. The decrease in leaves lost by those sprayed with 10 ppm 
below the unsprayed was significant to the 5% level or lower from 
20 to 4o days.
GRAPH IX
AVERAGE OF TOTAL LEAVES LOST PER PLANT FROM EXPERIMENTS 1» 2A & 2B
WHEN SPRAYED WITH lAA
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TABLS IX
P VALUES FCB LEAVES LOST FEGM PLANTS FEOM EXFEKIi-lSNTS 1 ,  2A & 2B
SPRAYED WITH XAA
Days after inoculation
Concentrations
20 25 30 35 ko 47 52
0.1&& 0* 0.3 0.2 0.21 8c 0 0.3 0.5+ 0.2+ 0.05+ 0,01+ 0.02 0.5+10 & 0 0.5+ 0.4 0.5+: ; & 0 0.5+ 0.5+ 0.5+ 0.5+ 0 . 2+ 0.2+ 0.5+i: j & 0 0.2 <0.01 0.01+ 0.02 0.2 0.1 0.1
•values are for experiments 2A & 2B
Plants sprayed with 1000 ppm lAA lost more leaves than the 
unsprayed throughout the experiment and the difference was signi­
ficant to the 2% level or below from 25 to 35 days, and with P 
values of 0.2 or 0.1 for the rest of the experiment. Plants 
sprayed with 1 ppm lAA lost fewer leaves than the unsprayed 
throughout the experiment and the difference was significant to 
about 5% or below from 35 tc 4? days. Plants sprayed vxth 0.1, 10 
or 100 ppm lAA lost about the same number of leaves as the un­
sprayed throughout the experiment.
Most of the control plants contracted the infection before 
the end of the experiment, probably from contact with infected 
Physalia plants.
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SECTION II Rates of abscission of cotyledons of peppers infected 
with TMV, with lAA and ïTiA applied in lanolin solutions.
Experiment 5 - Thirty-two pepper plants were inoculated, 
half were decapitated and 1% lAA in lanolin was added to one coty­
ledon of 10 Intac ...At': 10 decapitated plants. The length of the 
secondary buds was measured at the time of abscission.
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TA3LE X
DAYS fO ABÜCISSIC1. OF H:TACT A1ÎD DECAPITATED PEPi-EEE 
VVriEi'5 lAA ADDED TO ONE COTYLEDON OF EACH PLANT
No lAA added 19&IAA added to cotyledon of left coluiaia
PLANTS NOT DECAPITATED
9 9
9 106 7
9 96 6
7 9
Ave.= 7*3 Ave. =
96
9
9
96
9
10
108
LJ
11
10
9
910
7
10
910
_AJ__
P *
values
[Control
- h  47
PLANTS DECAPITATED
AveT =" 'ië.3
14 16 19 21
16 18 18 21
16 18 17 27
l6 16 20 17
19 16
19 19
20 18
24 24
28 42
Ave. = 20.0
L_
22.2 
I
0.07**
0.1+(0,01
C.5*
0.02
0.06
One plant no abs- 
of cots, by 117 
days, no lateral 
buds formed
Control76 84
One plant no abs. by 128 
days, no lateral buds 
formed
•P values In section II refer to the probability that a greater 
difference than that observed between the number of days for
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In both the decapitated and the intact %;l8.nts, addition of 
lAA to one cotyledon delayed abscission of the cotyledon to which 
it was added, but delayed abscission more in the opposite one.
Decapitation delayed abscission greatly, and delayed it 
almost Indefinitely in the plants on which no lateral buds formed, 
lïinety-two per cent of the lateral buds were between 11 and 29 am 
long at the time of abscission of the cotyledons. The average 
rate of grov;th of the buds was slightly greater in the plants to 
which no IAÂ had been added, but the difference was not statis­
tically significant.
Experiment 4A - Both cotyledons of pepper riants were inocu­
lated and auxin was applied to one cotyledon of each plant. The 
experiment was performed three times on plants of different ages.
abscission of cotyledons under two different treatments would 
occur by chance.
•*The differences in days to abscission for each pair of coty­
ledons was used for the estimation of P.
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TABLE XI
DELAY ID ABSCISSION V.ÙEN J3c lAA CE KAA IN LANOLIN CAS ADDED 
TO ONE COTYLEDON OF INFECTED FEPPLRS
Days to absn. Days
delay
-!—Relative
delay** P*
Days to aben. Days
Delay f*KAA Ko KAA lAA No lAA
iiay 8, 55 days old
13 8 3 9 8 1
13 7 6 8 8 0
11 7 4 9 11 -2
13 7 6 7 812 10 2 8 8 0
7 8 8 7 1
12.6 7.7 3.2 0.673 0.01 8.2 8.3 -0.17 0.5+
May 23, 30 days old
7 4 3 4 4 06 4 2 4 4 0
10 3 3 3 3 -2
7 4 3 4 3 -1
7 3 2 4 3 -16 3 1 4 4 07.2 4.3 2.7 0.600 0.01 3.6 4.5 -0.67 0.1
June 9, 6? days old
14 9 3 6 7 -114 6 8 9 8 1
12 9 3 9 9 0
13 9 4 6 9 -3
11 7 4 7 8 -1
12 10 2 7 8
12.7 6.3 "4":"3 0.318 0.01 7.3 ^.2 —0.8 0,1
Aug. 1, 84 days old
7 3 2 4 3 -1
3 7 -2 7 3 2
5 3 0 4 4 0
7 4 3 4 4 0
5 . 5 0 ,.3.._. 7 -2
3.8 3.2 0.6 0.115 0.5+ 4.8 3.0 -0.2 0.5 +
The four sections analyzed toge ther 6.1 6.6 -0.3 0.01
*P values are figured from paired results.
•> Relative Delay = Days gays to absclssxon ï.'iien iio
NAA added
The addition of NAA to one cotyledon of a plant delayed tde
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absciBsion of that cotyledon past the other one in every plant in 
the first three sections of the experiment, and the significance 
was to below the 1% level in each of these sections. In the fourth 
part, the delay was not statistically significant. The addition 
of XAA to one cotyledon of a plant on the average delayed the abs- 
Bcission of the opposite cotyledon past the one to which it had 
been applied (or speeded the abscission of the cotyledon to which 
the lAA had been ap lied) in each section of the experiment. %hen 
the four sections are considered together as one experiment, the 
delay is significant to the 1% level.
Experiment 4B
TABLE XII
DAYS TO ABSCISSION OF COTYLEDONS OF INIECTED, DECAPITATED PEPPER 
PLANTS WEEN KAA & lAA IN LANOLIN APPLIED TO CUT TIr 0 
OF TEE STEK AND LATERAL BUDS REMOVED
Date
Treatmerit
Lanolin 
No auxin NAA lAA
* Not decapitated 
No auxin
May 8 + + D D + + 8.021 + 14 + 11 14
D D + +
+ + + •f
D D D D
May 25 i¥ + + + 4.3
+ + 25 +13 ■¥ 23 23
13 + 23 +17 . __+ + 1
June 9 18 20 + + ■ 8.3 !
31 + 16 l6 S
D D 13 19 1D D D D $
D D IS 24 -1
Dcdied,+=not absd. by 4l days. *Ave. of untreated cots, of Ex:,4A.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
-2)3-
Decapitation delayed abscission and in a lar̂ je proportion of 
the plants it delayed it almost indefinitely. The addition of 
either NAA or XAA to the stem increased the p̂ roportion of cotyle­
dons that abscissed from one out of 10 to 4.4 out of 10 (the plants 
that died were not included intthe calculations), and this in­
crease was statistically significant to below the 1% level (figur-
2ed by means
Experiment 5A - Eighty-four day old plants were used on Au&L
TABLE XIII
DAYS TO ABSCISSION OF DECAPITATED PEPPER ±LANTS WHEN NAA AND lAA 
IN LANOLIN APPLIED TO CUT TIP OF STEM, LATEML BUDS NOT REhOVED
DECA PITATED
---  —
DECAPITATED i
No auxin No auxin lAA NAA* • + * 16 19 i6+ 1 * *
12 19+ 16 16 1 * ♦16 16 12 25 19 *
14 19 * *!f 16 11 28 *
j 25 28 * *I Ave » lS.2 i6.i • 1
INTACT INTACT
No auxir, No auxin
! 12 14 5 5
I' 14 5 7
1-, 19 8 8
10 14 1 7 7
,12, ..12_ ?Ave. = l4.2 6.2
• means no abscission by 28 days.
+ means lateral sprouting.
Decapitation delayed abscission whether or net the plants 
were infected, and infection speeded abscission whether or not 
the plants were decapitated. NAA inhibited the lateral sprouting
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and abscission of the cotyledons in decapitated and infected 
plants. The addition of lAA to the cut tips of decapitated and 
infected plants had little or no effect on the rate of abscission 
or on the amount of lateral sprouting.
Experiment - Eighty-four day old plants were used on Aug.l.
TABLE XIV
DAYL TC ABSCISSICI-Î \ HBB AUXIB APPLIED TO ONE OR BOTH COTYLEDONS
HBALTHY
No auxin
12 14
12 14
16 1910 14
12 19
Ave. = 14.2 
INPECTED
No auxin
5 5
5 7
6 8
7 7
Ave. = 6.2
lAA on both 
cotyledons
16
1988 
8
19
19
19
9
lAA on both 
cotyledons
4 36 8
6 6
4 6
4 4
N/'.A on both 
cotyledons
12 16
12 16
12 %
14 *
8 14
16.9
NAA on both 
cotyledons
T X
9 10
8 8
3 7
3 3
3 7
6.9
lAA on cotyledon 
of left column
0.3
0.4+
0.3
0.2
4 3
7 54 4
4 4
3 ^ 7
4.8 5.0
NAA on cotyledon 
of left colunm
7
5
5
7
3 
7
5
4
3.2 0.2
d.o6i
• means more than 28 days to abscission, assumed to be 30 days 
for purposes of averaging.
In both the inoculated and the healthy plants, addition of
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lAA to both cotyledons speeded abscission and KAA slowed abscis­
sion, although the effects were not statistically significant* In 
inoculated plants, addition of either auxin to only one cotyledon 
had no significant effect on the relative rates of abscission of 
the two cotyledons, but abscission of both cotyledons was speeded 
alrac ' t to the 5% level of significance.
SECTICK III Kates of abscission of leaves and petioles of young 
Physalis plants infected with ïïîV and with lanolin solutions of 
XAA and NAA applied.
Experiment 6
TABLE XV
EFFECTS OF AUXINS ON RATE OF ABSCISSION OF DEBLADED PETIOLES 
AT imCh POSITION DOKN THE STEi-1 OF DECAPITATED PHYSALIS
Days to abscission and number of petioles
Treatment --- X" 1 ^
--jp ■. '5 Days
Days No. Days Nc H Days No .Days No .Days No
HEALTHY PLANTS
No auxin 20 3 14 2 11.2 5 5 5 5 1 11.6lAA on leaf 19.2 5 '*3.6 5 5.0 4 9.6
KAA on leaf 17.6 5 14.6 5 5.0 4 12.2
lAA on stem 7 >*5-7 6 8.0 4 5 1 7.2
KAA on stem 18.1
15.9
2 7 6.15.6
7
5
11.1
INFECTED ILAKTS
No auxin 16.7 20 10.4 16 6.6 10 2.5 2 11.9
lAA on leaf 12.2 20 *5.2 15 '*5.1 10 2.0 4 7.6
NAA on leaf 14.0 20 9.6 16 5.6 10 10.6
lAA on stem h*6.1 20 ^4.6 14 4,0 10 2.0 5 5.1
NAA on stem 14.0
12.7
20 9.0
7.9
15 4.6
5.0
11 2.0
2.1
2 10.1
Ave.
The leaf in position 2 was not debladed except for the two plants 
indicated. When auxin was applied to a leaf, it was to the leaf 
at position 2, when auxin was applied to the stem, it was applied 
to the tip above position 1.
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table XVI
EFFECT OF AUXINS AND CF DECAPITATION 
ON TEE RATE OF ABSCISSION CF LEAVES AND DEBLADED PETIOLES
Treatment
INTACT
No auxin 
lAA on leaf 
EAA on leaf
DECAPITATED
Ko auxin 
lAA on leaf 
KAA on leaf
lAA on stem 
KAA on stem
Days to abscission 
Infected Healthy
Leaf
13.2*
14.3"
15.1*-
P=0.26
■20.0*-, 
18.5"- 20.0*
"18.8* 
20.0*
P=0.08
P=0.24
Petiole
3.4*-
6.8^
P=0.02
•11.9"- 
7.6- 
10.6*
-5.1* 
10.1*
■-p=<o.oi
Leaf
20.0*a
19.2*-
20.0'+
p=o.3J
20.0**
20.0*
20.0 '»
20.0(7)
20.0(7)
Petiole
15.0_Z
15.2"
P=0.02
rll.6'^
-9.6*
12.4**
7.2(7)
11.1(7)
P=0.02-
'-p=o.5+
* Each figure is the average for 20 plants.
**Each figure is the average for 5 plants.
Whenever abscission had not occurred by 19 days, the figure 20 
was used.
Leaves - There was practically no abscission of leaves in the 
plants that were not infected and little abscission in the infec­
ted plants that were decapitated. Infection speeded abscission of 
leaves in the intact plants (P = <0.01). Decapitation prevented
almost completely the abscission of leaves in infected plants.
Application of lAA delayed abscission of the leaf in infected, 
intact plants, but the delay was not statistically significant. 
Application of lAA speeded abscission of leaves in healthy in­
tact plants and in infected, decapitated plants when applied tc 
either the leaf or stem, but the speeding was not significant in
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any of the three cases considered separately or when the three 
were considered together (P=0,l).
Aj.:plication of KAA had no significant effect in any case.
Petioles - Infection had no significant effect on the rate of 
abscission when no auxin was applied. Decapitation lK: i - i ab­
scission of petioles whether or not the plan^s were infected.
Application of lAA delayed abscission of the petioles sipni- 
ficantly in healthy, intact plants, as did application of KAA. 
Application of lAA speeded abscission of the petioles in every 
other instance and the speeding was statistically significant to 
the level or lower in each instance except one.
An examination of table XV for decapitated plants shows that 
the speeding effect of X/..A application is effective at only one or 
two positions below the point of application. A regular order of 
abscission may also be noted, the older petioles at the botton of 
the plant abscissing first, and the younger ones at the top abscis- 
sing last.
SECTION IV A study of slides of the abscission zones of pepper 
cotyledons.
kost of these pepper plants were from the same lot as those 
used in experiments 4A and 4B, and the treatments were started 
on the same dates, when the plants were 33, 3- and 6? days old, 
resiactively.
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TABLE X V I I
EFFECTS OF AUXINS DECAPITATION ON &CKE FCEHATILL
IN PEPPER COTYLEDONS
Treatment
1 - -
Date of 
section
No. of 
plants Sone formation
Planted Jan. 29»
inoc. & decap. 2-lar,
12. Ho auxin Aug. 1 1 Hone
Treatment May 8
! Fo treatment ..ay 2 2 Perhaps just beginning
[Infected; Intact
iio auxin May 13 2 gone formed
lAA IS 1 Perhaps beginning
ÎÎAA 1 Probably not beginning
Infected,decapitat^L
Ho auxin ts 1 No zone
XAA 1 I» ti
HAA It 1 1» fS
Ho auxin AU£'. 1 gone beginning to form 
on upper side of petiole
Treatment May 23
Ko treatment I4ay 23 2 bone forming
Infected; intact
No auxin iiay 27 2 Abscissed, zone formed
lAA I 1 !. ft If
NAA ;s 1 Abscn. iminent, zone formed
Infected, decapitated j
1 Ho auxin June 3 1 ^one formed 1
I/Ji IS 1 ft ft 1
NAA II 1 i; If j
No auxin Aug. 1 1 none beginning to form \
Tres-tmont June 9 on upper side of petiole •.L '
Ho treatment June 9 Lone formed j
Infected, intact i
Ho auxin June 13 ! 1 1! M
NAA June 13 I 1 tl II
lAA June 16 1 1 1 ITNAA I t 1 IV I
Infected, cjecapitated : !1! I .  1Ho auxin 0 uiie 23 I
lAA n 1 i f  U
NAA II 1 I t  ft
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Infection speeded zone formation, decapitation stopped zone 
formation completely ct almost completely. The application of lAA 
and KAA delayed zone formation in the May d experiment but not in 
the I-iay 2$ exj^eriment. Application of iTiA and KAA affected the 
rate of abscission whether the zone had completely formed (June 9) 
or had just begun to form (May &). This suggests that auxin can 
affect not only the formation of the zone, but also the chemistry 
of abscission even when it does not apparently affect the mor­
phology of the zone
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DISCUSSION AND CONCLUSIONS 
la the individual experiments of section I, for the greater 
part of the experiment, plants sprayed with 0,1 ppm NAA lost about 
the same number of leaves as the unsprayed, those sprayed with 1,0 
r NAA lost somewhat fewer leaves than the unsprayed, those 
r, ayod with 10 ppm NAA lost fewer yet and those sprayed with 100 
_n lost the fewest leaves* However the results are very erratic, 
often do not follow this trend and the decreases in leaves lost 
are rarely statistically significant over a range of time. When 
the results from the three experiments are averaged, they are no 
longer erratic and the plants sprayed with 10 and 100 ppm NAA lost 
significantly fewer leaves than the unsprayed throughout most of 
the experiment, and those sprayed with 100 ppm lost fewer than the 
ones sprayed with 10 ppm NAA, significant for part of the experi­
ment.
In these experiments a retarding of abscission was shown, 
which increased with increased concentration of applied NAA from 
1 ppm to 100 ppm.
îhroughout most of the individual experiments, plants sprayed 
with 1000 ppm XAA lost more leaves than the unsprayed or those 
sprayed with any other concentration, and the tendency was for 
plants sprayed with 1 ppm lAA to lose fewer leaves than the un­
sprayed* The average of the results from the three experiments 
showed that plants sprayed with 1000 ppm lAA always lost more 
leaves than the unsprayed but that the increase was significant 
only from about 25 to 35 days, and that plants sprayed with 1 ppm
-40-
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
-41-
lAA lost on the average fewer leaves than the nnŝ urayed through­
out the experiment, the difference being significant only from 
about 35 to 47 days. The plants sprayed with 10 and 100 ppm lAA 
lost about the sane number of leaves as the unsprayed.
These results stront,ly suggest that application of the low 
concentrations of lAA retarded abscission, but ap\licaticn of the 
high concentration (IGGO ppm) speeded abscission, and application 
of concentrations in between had an intermediate effect. This 
effect cx concentration is exactly opposite tc that prô .oeed in 
the theory of Gausr and Leopold Cl>'55) x̂nd Biggs and Leopold 
(19b/) xno propose chat low concentrations accelerate and high 
concentrations inhibit abscission.
The way in which rate of abscission varies with concentration 
of the auxins are shown in graphs X and XI.
It was felt that the mein ca se of the erratic results in in­
dividual experiments was the var;.ations in time required for the 
virus to become systemic ’he individual i>lants. Apparently 
some plants acquired infection with the virus from contact with 
other Physalis plants rather than from the initial inoculation.
The symptoms were not strilcing and poured so gradually that it 
was impossible to tell from the appearance of the plant whether or 
not the virus was syste.iic until the leaves wore beginning tc 
absciss. Probably t̂ ie results would be more reliable if the tirae 
was measured from tnc day that the Infection became systemic, but
it would not be practical tc test for this for each plant in a
large experiment.
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AVERAGij ûF TûTAL 122̂!':' iï:vîi 1, 2A 2 2B
BY 4? ̂ AYù* 1212IÏ .122 Cv:iü2:J2:uL21v.l2 L? AUXD:
GîkAKi X 
NAA
GIUi^Ü XI 
IAA
•e>(0o
(0
<0
>
aS)r4
i—I(g4»OH
20
10
0 100^ 1 10
ConcentratioB, ppci
$0
20
mo>
>es
H
10
ïoô^ooo101V
Concentration, ppia 
As ehorm in experiments 3B and 4B and sonievdaat in experiment 
5A, decapitation of peppers very fjreatly delayed abscission of the
cotyledons when the lateral buds did not ;̂row or were removed as
they started to , and prowtli of the bnd or else application of
auxin to the cut tî - of the stem lessened the delay. Jacobs
(195-3) using Coleus found that decapitation delayed abscission of 
debladed petioles and tha.t lf6 lAA in lanolin placed on the decapi­
tated stem replaced the bud in speeding abscission. He stated 
that there is an abscission-speedinr effect of the o-ical bud
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leaves which produce auxin which moves basipetally and speeds ab­
scission of debladed petioles below.
On the basis of these results, it could be interpreted that
the rate of abscission is a function of the —---r—-7 auxinproximal
^radient, with decapitation decreasing the proximal auxin almost 
to zero and hence keeping the ratio up even though the distal 
auxin is lowered. The growing buds or applied auxin would in­
crease the proximal auxin again, thus decreasing the gradient, 
especially when the distal auxin is lowered as by deblading or 
by virus infection. It could also be interpreted that a certain 
minimum concentration of auxin is necessary for abscission, and 
decapitation lowers the amount to below this minimum concentration. 
This would be in accord with the theory of Gauer and Leopold 
(19^5) and Biggs and Leopold (1957) that low concentrations of 
auxin accelerate abscission and high concentrations inhibit it.
In experiment 3B in both the decapitated and the intact pep­
pers, abscission was delayed in the opiosite cotyledon, signifi­
cant to almost the level in the former, and to below the 1% 
level in the latter case. Abscission was delayed in the coty­
ledon to which lAA was applied in both the decapitated and the in­
tact plants, significant to the 2% level in the former case. It 
appeared that abscission was delayed more in the opposite cotyle­
don than in the cotyledon to which the lAA was aplied, but the 
results were not statistically significant.
In experiment 4a , application of NAA definitely delayed ab­
scission of the cotyledon to which it was ap,lied past the
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o;-:,osite cotyledon of every pepper plant used in the three sec­
tions of the experiment from May 8 to June 9. The delay was sig­
nificant for each of these sections of the experiment. On the 
other hand, application of XAA to one cotyledon caused the coty­
ledon to which it was applied to absciss sliphtly before the op­
posite cotyledon. Although this difference in rate between the 
two cotyledons was only small, the av- :ge difference for the 
whole experiment was significant.
Experiment 4a does not show whether or not this difference 
in rate was due to a delay of abscission of the opposi cotyledon 
or to a speeding of abscission in the cotyledon to which the lAA 
was applied. The results of experiment 3B lead to the former 
assumption, but a comparison of the average days to abscission for 
the cotyledons opposite those to which KAA was applied shows a 
close similarity of results, as though the opposite cotyledons 
had been unaffected in each case. If this is so, then KAA had 
delayed abscission of the cotyledon to which it was applied and 
XAA had L ceded /«scission of the cotyledon to which it was ap­
plied. It was hoped that experiment bB would supply additional 
evidence on this point, but the results did not turn out to be 
significant. This was doubtless because the cotyledons were so 
near normal abscission at the start of the experiment that in some 
plants the cotyledons abscissed during the handling while the ex­
periment was being set up, and in other plants there was still up 
to three weeks left before natural abscission was to occur. 
However, a tendency is shown for application of XAA to speed
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abscission both In the inoculated and in the intact olants.
Rossetter and Jacobs (19>3) s-nd Jacobs (19i>!?) give evidence 
that In Coleus there is no effect of applied IA.A on the rate of 
abscission of debladed petioles across the stern froa t̂ ie point of 
application and suggest that this is because of lacic of connection 
of the vessels which would carry the auxin. If this theory 
ap:lied to pep.ers, and the vessels for each cotyledon do arise 
from opposite sides of the vessels of the stem, then we could 
assume that the ap lied lAA sneeded the abscission of the cotyle­
don to which it was apilied and had no effect on the opposite 
cotyledon.
Gauer and Leopold (19>5) found that concentrations of less 
than 10 ppm KAA and slightly higher concentrations of XAA speeded 
abscission of Coleus explants and that higher concentrations de-# 
layed it. Biggs and Leopold (19^7 199&) found that at concen­
trations less than 0.0296 KAA speeded abscission of expiants of 
■rhaseoluE, and at higher concentrations it delayed it. Only a 
great destruction of XAA by the virus infection could have lowered 
the XAA to a comparable concentration.
However, if v;e assume that there was an actual delay of 
abscission of the opposite cotyledon, then it would be an argument 
against the auxin ratio theory, for the auxin had been
applied proxiraally and had delayed instead of speeded abscission. 
This has been found by Bv/ets (Addicott and Lyncn, ISpl) who used 
intact leaves instead of debladed %:etiolos.
Experiment 4a was designed also to compare the effect of
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a-u.:cin on the rate of abscission of plants of different ages. Con­
sidering only the plants to which NAA was applied, there was a 
steady, but not significant decrease in the relative delay of 
abscission from May 8 to June 9» The slides made from sections of 
pepper cotyledons from this same lot of plants (section IV) show 
that O' '■•V;*'- 8 the abscission zone was barely beginning to form, 
on ; the zone was forming and on June 9 it was apparently c
cc..-i-letely formed. This great change in state of zone formation 
had little connection with the relative delay in abscission 
caused by application of NAA.
Decapitation also delayed abscission greatly in tae peppers 
of the three portions of experiment 4B as well as in the 84 day 
old ones of August 1. However, if the proportion of living 
plants that had abscissed by 4l days is considered, the proportion 
increased as the plants aged.
TABLE XVIII
.NCiChTICh Lf DiCAlITATED .1ANT& OF EXICRIMENT 4B 
TH^T uBSCIOSED üuEÜ AUXIN APfLIED
Date hkA lAA Control
May 8 0.25 0.25 0.25
May 23 0.40 0.40 0
June 9 0.75 0.75 0
The order of abscission of the decapitated petioles of the 
ihysalls plants in experiment b poses some interesting questions. 
Normally it is assumed that the older leaves of a plant absciss 
when their production of auxin falls, the older leaves becoming 
senescent first and their production of auxin falling first.
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ilcviover, in tuis caco, all tie leaves were still (̂ rowins# not 
senescent, and it seems doubtful that enough auxin would have 
been ivresont in the petioles when the leaf blade aad been removed 
tc delay abscission about Vj days in the youngest petioles com­
pared to only two to three days for the older petioles. If there 
had been an abscisslon-s^eedina effect from tne extracts of 
senescent leaves noted by Osborne (I3y^) one would expect that it 
would have shown up in the rate of abscission of the petioles 
nearest the inoculated leaves. ho slides were made of the abscis­
sion sones of fhysalis leaves to determine whether an abscission 
layer would be formed in the older petioles and perhaps influence 
the rate of abscission. If there was an increase of auxin in the
main stem toward the bottom caused by its collection due to tne
ci i ̂ 10-1polar transport, then according to the auxin ratio theory,
this increase in proximal auxin would increase the rate of abscis­
sion of the bottom petioles over those at the top of the stem as 
noted, however, wnen IjiA was added to the leaf or stem, it was 
effective for only one or two positions below the point of appli­
cation, apparently not reaching the bottom of the stem.
Wuile considering now the results found in this study could
fit the theory that the effect of auxin is dependent on the con-
 ̂iL. Ü.centration at th.e abscission zone ratner than on t h e ' f  
ratio, a graph was postulated that fits the results as far as can 
be estimated without calculations of the actuel concentrations of 
the auxins at the abscission zones. This gra:.h is presented, in 
Siite of these deficiencies, as a hypothesis which stimulates
Reproduced with permission o f the copyright owner. Further reproduction prohibited w ithout permission.
t, o desire for fue'tior exj,eri...cnts usiiî  u %U.1:cl coucenti étions 
Ci auiciïxs, aad actual deteraiaations of auain coaceat^a#
tiens on either side and at the abscission none.
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IEstimated concentration of auxin at tiie abscission zone
The zone 4 - ^ represents the concentration of auxin in a 
nornal* healthy abscission zone wnen abscission does not occur. 
Inoculation or senescence or deblading would lower the concentra­
tion to between two and four, and decapitation would lower it 
farther to between one and two.
The way in ivnich tne results of the individual ex^.ei'ijentc 
fit this theory is euaaarised in tabic XIX.
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Capsicum fruteecens L., var. pinisan, genotype LL, has 
proved very convenient material for working with, as infection with 
TI4V caused lesions to appear suddenly within a few days, inocula­
tion, as performed in these experiments, was lOOi effective, and 
abscission always followed within a few days unless treatment was 
given. For work with the cotyledons, the plants can be used, in 
general, while still quite small and in 2" or 4" pots.
Further worjv with a range of concentrations of applied IJAA 
and XaA along with determinations of the auxin concentration 
actually at the abscission zone appear highly desirable, as would 
similar work with other chemicals which show auxin activity. 
Investigations into the relationships between effects of Ti'iV in­
fection, auxin inhibitors and auxin-destroying enzymes also appear 
inviting.
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A'i-V*-inoculated xhysalis ^&ants v-ere sprayed with a._ueous 
solutions of the potassiutt salts of KAA and IhA and the relation­
ships between the rate of abscission of the leaves and the concen­
tration of ciie a;^lied auxins were determined. They are repre­
sented on graphs i and xi a^ain below.
h X KAA oilh.il XI lAA
too
m 20 -o !>
«S
3 10
100
-po
EH
Concentration, ppm
0"  1 10 100 1000 
Concentration, ppm
In TMV-infected pepper plants, decapitation delayed greatly 
abscission of the cotyledons, and application of lAA or KAA in 
lanolin to the cut tip of the stem reduced this delay.
Application of lAA to one cotyledon of the inoculated peppers 
usually sll&htly speeded abscission of the cotyledon, in one ex­
periment it delayed abscission of the opposite cotyledon.
Application of KAA to one cotyledon of infected peppers 
delayed abscission of that cotyledon.
Decapitation of young THV-infected Ihysalis plants delayed 
abscission of leaves and of debladed petioles, and proximal appli­
cation of lAA in lanolin speeded abscission of the debladed 
petioles.
-51-
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Appllcation of in lanolin to inoculated leaves of
3 hyealis plants tended to s^eed their abscission.
Slides taken of r-eopers infected with TiTV at various a^es 
showed that deca itation delayed formation of the abscission layer 
of the cotyledon petiole, infection speeded its formation, appli­
cation of m.A and lAA to infected pep ers nay have delayed its 
formation and the effects of MAA and lAA were not greatly depen­
dent on the stage of formation of the abscission layer.
A g,ra>h is ■ ostulated for the condition of the abscission z
EC ne as a function of tae concentrations of lAA and KAA at the
zone, in support of the theory that abscission is dependent on
distalthe concentration of auxin at the zone rather than on the proximal
ratio of auxin concentration. A table is presented showing that 
all the results obtained can be fitted to the former theory, while 
some results contradict the latter theory.
The effects of HAA on abscission of leaves of Physalis 
infected with TilV parallel the effects of I/uA only in the lower 
concentrations Î at higher concentrations, a% -lie a tic:: of an 
aqueous solution of the potassium salt of lAA s;coded abscission 
and application of an aqueous solution of the _otaeci.m salt of
KAA delayed abscission.
The effects of a plication of IV'A. in lanolin tc infected 
enoer cotyledons and I’hysalis leaves also differed fror.i t:*s 
effects of lAA application as noted on 51-3^i l."'A sometimes 
speeding abscission when KAA either delayed it cr had no effect.
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